We study the impact of corporate networks on the takeover process. We find that better connected companies are more active bidders. When a bidder and a target have one or more directors in common, the probability that the takeover transaction will be successfully completed augments, and the duration of the negotiations is shorter. Connected targets more frequently accept offers that involve equity. Directors of the target firm (who are not interlocked) have a better chance to be invited to the board of the combined firm in connected M&As. While connections have a clear impact on the takeover strategy and process, we do not find evidence that the market acknowledges connections between bidders and targets as the announcement returns are not statistically different from those bidders and targets which are ex ante not connected. 
Introduction
Traditionally, firms have invited top managers of other corporations or bankers to serve on their boards of directors. Despite some restrictions in the UK Corporate Governance Code 3 , interlocking directorships are still common in listed UK companies. The fact that executive directors also occupy board positions in firms other than their own can create useful
connections not just at the personal (director) level but can also be valuable for firms.
Through such networks, directors develop and strengthen their personal (and social) ties, which may lead to more influence in board room discussions. Furthermore, networks enable directors to gather information about corporate strategies, sector trends, (macro-)economic evolutions, but also about the evolution in executive remuneration, and managerial vacancies in other companies.
Over the last decade, director networks have attracted growing academic attention in the field of corporate finance and corporate governance. With the help of the network method based on graph theory, studies have documented a positive link between networks and firm performance (Geletkanycz and Boyd, 2011; Larcker, So and Wang, 2013) . The main argument is that networks provide better access to information from which the firm can benefit in decision making (Omer, Shelley and Tice, 2012) . More recently, researchers have revealed previously hidden relationships between the connections of the corporate elite and 3 The Higgs report (2003) suggested that a full-time executive director of a listed company should not hold more than one non-executive directorship and should not be Chairman of another listed company. Furthermore, no one should be (non-executive) Chairman of two major (FTSE 100) companies. Within a company, a CEO should not also hold the position of chairman. The report does not limit the number of non-executive directorship that one can hold (in unlisted firms). At the end of 2003, the Higgs report was incorporated in the UK Corporate
Governance Code (formerly known as the Combined Code). It should be noted that firms adopt this code voluntarily, which stands in contrast to the corporate governance developments in the US where the Sarbanes-Oxley Act can lead to legal intervention in case of violations against the Act.
board room issues such as decision making on managerial compensation, hiring and firing of top management, the recruiting of non-executive directors, and corporate restructuring. For instance, Liu (2013) shows that a CEO's connections (here labelled as 'outside options') enhance his opportunities to leave his firm for another challenge. Cai and Sevilir (2010) demonstrate in the context of mergers and acquisitions (M&As) that informational asymmetries are lower when the bidder and the target have a common director. Renneboog and Zhang (2011) and Horton, Millo and Serafeim (2012) demonstrate that a CEO's direct and indirect connections affect his power and his information-collection value, which is reflected in a higher remuneration.
In this paper, we focus on how the connections of bidder and target firms impact on various aspects of mergers and acquisitions (M&As) in the UK. In a network context, we study the frequency of takeovers, the M&A process (in particular, the duration of the negotiation and the success versus failure at the end of the negotiation process), the means of payment (all-equity, all-cash or mixed offers), the retention or attraction of directors of the target firm on the board of the merged firm, and whether there is a differences in terms of expected returns at the announcement of connected and non-connected M&As.
To analyze the existence of director networks between bidder and target, we resort to simulations of matching (potential) targets and bidders among all UK listed companies. To find out the determinants of the various aspects of the takeover process mentioned above, we use (multi-)nominal probit and tobit models, and as a robustness check sample selection models. We find that when two firms are directly connected via their directors, the probability that they merge or that one firm takes over the other is significantly higher than when the firms are not connected. Takeover activity is not only affected by direct links with other firms but also by the indirect connections of the board and of the CEO of the bidding firms: if those (executive) directors hold many connections, acquisitions frequently occur. So, better connected companies are more active bidders. We demonstrate that when a bidder and a target have one or more directors in common, it is more likely that the takeover transaction will be successfully completed. In this context, only direct connections play a role (and not the indirect proxies for information collection). Furthermore, connections also significantly reduce the time spent in the negotiation process (both for successful or failed negotiations). It is possible that connections lead to an informational advantage which may translate into more trust between the parties involved, as connected firms more frequently accept equity offers.
Directors of the target firm (who are not interlocked) have a better chance to be invited on the board of the combined firm in the case of a connected M&A.
While connections seem to have a clear impact on the takeover strategy and process (frequency, duration, successful completion, means of payment, board composition of the combined firm), we do not find evidence that market acknowledges that some M&As are connected (or that it matters in terms of expected value creation) because the cumulative abnormal returns (CARs) around the announcement date are not statistically different from zero.
This paper is organized as follows. In the next section, we review the existing literature and formulate the hypotheses. In section 3, we present the descriptive statistics of the (sub)samples. The results of the empirically analyses are discussed in section 4, and section 5 comprises our conclusion.
Hypotheses and Methodology.
The information value of director networks consists of directors' ability to collect (non-public) information about the potential target or bidder and about the potential synergies in an M&A.
Companies with better information access (through networks) are more likely to find valuable targets and therefore initiate more takeovers. If the bidder or target are directly connected through cross-directorships, these common directors may already have disclosed relevant information about the potential benefits of an M&A prior to the negotiations such that the negotiation process can be sped up. We formulate our hypotheses on the relation between the information value of connections and the value, process, and performance of M&A in this section.
M&A Frequency.
The first question we ask is whether the frequency of takeover bids initiated by a firm is related to its network; in other words, do takeovers occur more often between firms with common directors? It may be that firms who intend to take over another firm or want to be taken over, offer a directorship to an (executive) director of a potential target or bidder, respectively. This director may gain more information on the counterpart such that expensive takeover mistakes can be avoided. The relation between takeover decisions and individual director or corporate networks is not necessarily only based on direct links between bidder and target as indirect director connections (links not directly with the respectively bidder or target but through third boards) may also facilitate information transmission across companies.
Indeed, better connected companies are more likely to find suitable targets and engage more frequently in M&As. Only few studies (Ishii and Xuan, 2010, and Wu, 2011) have related the takeover probability to corporate (director) relations. Both studies focus on the US and show that firm connectedness in an M&A sample is much higher than in random samples. We also start our analysis with the method inspired by Ishii and Xuan (2010) 
Duration and Completion of M&A negotiations.
When the intention of the acquisition of a potential target is disclosed to the market by the bidder or the target, the target board needs to decide how to react and what advice (rejection or acceptance) to give to its shareholders. Upon a negative response by the target board, the bidder may make a sweetened offer or initiate a hostile takeover. As a reply, the target company may consider accepting an upwardly revised offer or ask permission to the shareholders on an extraordinary general meeting to activate various defensive mechanisms to protect itself (Goergen et al., 2005; Renneboog, 2008b, 2011b) . The duration of the M&A process (from announcement to deal completion) can be measured. The bidder usually prefers to have a short negotiation duration, as a longer waiting time due to the target's resistance increases the transaction costs and uncertainty. Moreover, connections between bidder and target may also have an impact on the negotiation duration in case of unsuccessful M&As; connections also resolve the information asymmetry problem and enable the parties involved to reach the end of negotiation (in this case: the bidder withdraws)
within a shorter period of time. In sum, we expect that director connections shorten the negotiation time, thanks to the directors' information about the counter party or the indirect information value of their network. We also expect networks to have an impact on the completion rate of the negotiation process. The completion rate stands for the frequency of successfully rounding off the M&A process with a signature that the two firms will be merged.
M&As of firms involving direct connections or bidders with strong information gathering potential (high indirect centrality) successfully reach the end the M&A process more frequently (Hypothesis 2a). M&As of firms with direct connections and firms with strong information gathering potential (high indirect centrality) experience a shorter takeover duration process as well (Hypothesis 2b).
The duration of the M&A negotiation period is counted as the number of days starting from the day on which an M&A intention is first publicly disclosed, until the transaction is completed (the contract is signed) or the negotiation is abandoned. In some cases, we cannot determine the negotiation time as the first public announcement that takeover negotiations have taken place only occurs upon completion of the deal. We treat these observations separately in our study.
Payment Method.
An important aspect of the negotiation relates to the payment method. An M&A could be concluded in cash, in equity, or in a mixture of both. Information asymmetries between bidder and target are an important determinant of the means of payment in corporate acquisitions (Renneboog and Martynova, 2009 ). In particular, uncertainty about the true value of the target firm induces the bidder to pay with its own equity rather than cash. Capital participation in the combined firm makes the target shareholders share the risk of potential downward revaluations after the bid's completion. Faccio and Masulis (2005) document that a change in the corporate control structure -for instance, by means of voting power dilution or the emergence of an outside blockholder -may discourage bidders from paying for the acquisition with equity. Thus, the likelihood of an equity payment is determined by the control structures of the bidding and target firms. In particular, a cash payment is strictly preferred to an equity payment when the target's share ownership is concentrated and a bidder's largest blockholder only holds an intermediate or low level of voting power. This preference is weakened if the target company is widely held or if the bidder's dominant shareholder has a supermajority of voting rights.
From a target shareholders' perspective, the difficulty related to an all-equity offer lies within the uncertainty about bidder's stock value. An equity offer can be interpreted by the target as a signal that the stock of the bidder is overvalued. This offer could therefore extend the negotiation process as more detailed information on the bidder is to be gathered. If there are common directors between bidder and target, we expect that the target is able to assess the bidder's stock value more accurately -overvalued or not -and will be more willing to accept an equity offer (at the right offer rate). There are many studies on the payment method, but none, save Wu (2011) , mention the effect of director networks. Wu (2011) 
M&A Performance.
A key issue in this paper is that direct and indirect connections at the firm level (and the individual director level) create an informational advantage which implies that the acquirer is able to select better acquisitions, which is in turn reflected in the creation of more value. The question is therefore whether the market recognizes that the bidder makes a connected acquisition. If the market is aware of this type of M&A and is convinced that the bidder is hence unlikely to waste resources through an unsuccessful takeover, the bidder's abnormal stock return will be significantly positive upon the announcement of such an acquisition. In contrast to the abnormal announcement returns of the target which typically are in the range 25%-35%, we know that the bidder's announcement returns are in general very close to zero, either slightly negative or slightly positive but on average not statistically different from zero.
A comprehensive overview of long and short term M&A returns for bidders and targets around the world since the early 20 th century can be found in Martynova and Renneboog (2008a) . If the bidder has a well-connected board and is hence better informed, the bidder's The alternative hypothesis is that connected M&As destroy value (in expectation) because a connection may induce a false trust in the target. If connections are regarded as substitutes for active information collection on the target such that the bidder's estimation of the compatibility between the bidder and the target and of the potential synergy value becomes blurred, then connections induce poor takeover decisions. Furthermore, social connections (e.g. decision makers in the bidder and target are friends) may contribute to the overvaluation of the target. Therefore, acquiring a connected target may be considered as not efficient by the investors such that a negative correlation between connections and announcement returns is expected, which has been shown by Ishii and Xuan (2010) and Wu (2011) for US acquisitions.
Both studies show that connected M&As have lower bidder announcement returns than unrelated M&As.
The Bidder's CEO Compensation.
Renneboog and Zhao (2011) find a close relation between a CEO's network and his remuneration. They distinguish between different types of centrality variables and state that direct measures represent managerial power or influence whereas the indirect centrality measures capture the degree to which a CEO is able to gather valuable information. Both types of networks are related to higher remuneration (higher bonus and higher equity-based compensation), but they conclude that the direct network contributes most to excessive CEO pay. In the context of this paper, an acquiring company may have contractually committed to pay the CEO a bonus if he is able to complete successfully an acquisition. This creates strong incentives for a CEO to acquire other firms. The question is here whether a CEO is using his own connections and those of his firm to facilitate takeovers in order to get an acquisition bonus subsequent to the acquisition. According to Grinstein and Hribar (2004) , managerial power is the primary driver of CEO bonuses following M&As. It should be noted that the vast compensation literature doubts the independence of the CEO in the design of his compensation contract, which would be especially the case for powerful CEOs with a long tenure (Liu, 2013) . Therefore, we hypothesize that CEOs obtain a higher bonus when they undertake M&As facilitated by connections between acquirer and target (Hypothesis 5).
Target Director Retention
We examine whether the directors of the target company have a larger probability, subsequent to the M&A, to be on the board of the combined company. If professional connections are instrumental to bring M&As to a good end, connected directors of the target may have a higher probability to be retained on the board of the merged firm. The professional (and social) ties of the directors serving on both the bidder and target boards may lead to a higher number of not-connected target directors to be invited to board of the combined firms. Some studies document that the retention of the target CEO is positively affected by factors including the abnormal stock return of the acquirer (Matsusaka, 1993) and social connections to target company (Ishii and Xuan 2010 
Sample Selection, Data Sources, and Descriptive Statistics.
Our M&A data are gathered from the Thomson One Banker SDC Premium database. We collected information about 743 acquisition announcements that involved bidders and targets both listed on the London Stock Exchange and took place over the period 1995 to 2012. We collected stock price, accounting information (total assets, cash ratio, debt-to-assets ratio), and other control variables (e.g. return on assets (ROA)) from Datastream as well as data on the bidders' and targets' individual board members (e.g. the number of (non-)executive directorships, cross-directorships between our M&A sample firms, ownership stakes by type of shareholder) and on their board structures from the BoardEX database.
The first two columns in Table 1 show the size of our acquisitions' sample and its distribution over time. Most takeover announcements occurred in the periods 1998 to 2000, which represents the climax of the fifth takeover wave Renneboog (2006, 2011a) ), and 2005 to 2007 which coincides with the recovery of equity market following its prolonged slowdown triggered by the high tech collapse in 2000 (Goergen and Renneboog (2004) ).
Columns (3) and (4) record the number and proportion of takeovers that are connected through directors; a larger proportion of connected acquisitions occurred when the market for corporate control was booming. On average, 9.4% of all acquisitions are connected (Column (5)), a ratio is comparable to the US takeover samples in Wu (2011) and Ishii and Xuan (2011) (6.38% and 10.60%, respectively). Table 2 depicts the number of acquisitions across industries: takeovers are most frequent in the financial sector and the services industry (with respectively, 28.94% and 21.27% of all bidders). Takeovers also occur often in manufacturing and retailing sectors.
[Insert Tables 1 and 2] The characteristics of the acquisitions such as connectedness, number of announcements per bidder, takeover success rate, negotiation time, transaction size, means of payment in the offer, and the market response to the takeover announcement are reported in Table 3 We define the farness of a vertex as the sum of geodesic distances between this vertex and all other vertices that can be reached. We transform the matrix into the geodesic distance matrix by replacing all the zeros by the geodesic distance. A higher farness value indicates that the vertex is further from other vertices. In order to define Closeness (and normalized Closeness),
we calculate the inverse of the sum of all geodesic paths from vertex v to any other vertex t:
. In this formula, the Closeness centrality of vertex v (C c (v)) is equal to one divided by the sum of the lengths of geodesic paths (d G ) from v to any other vertex t. A high Closeness value reflects the shorter distance to all other vertices, which suggests that the target vertex is more central in the network. The normalized Closeness is defined by the following formula where n is the number of vertices in the graph:
. A higher normalized Closeness score implies a shorter distance to other vertices, in which case companies (directors) may be able to acquire the information faster. The Closeness measure is defined over all the connected vertices in the graph (which entails that all isolated vertices do not have a closeness measure). Degree proxies for a firm's (a director's) direct ability to collect information about the target and the bidder, whereas Closeness is an indirect measure that shows how close a corporate (or director) node is to other nodes in the whole network of corporations (directors). Therefore, closeness focuses on the general information collection ability in the entire network, rather than access to information from interlocked companies.
The reason to differentiate the two is that according to social network theory, information from close-by nodes are stronger but more likely to be redundant than that from distant nodes.
On average, the bidders in our sample have (executive and non-executive) directors who hold directorships in six other companies, which is higher than the average Degree (4) of all listed UK companies reported in Renneboog and Zhao (2011) . Table 4 also reports the normalized Closeness at the company level (C), and Degree and normalized Closeness at the director level (D). In this paper, we focus on the connectedness of the CEO rather than other directors.
Therefore the centrality measures at the director level (D) are based on the CEO in that financial year. The Degree measure at the director's level is higher than at the corporate level as is comprises the links with the directors of all the boards that directors is serving on. The average bidder's board size is 10.5 with a median of 10. The last four rows of Table 4 contain bidders' statistics on the ROA, cash ratio, debt ratio, and total assets (in million GBP).
Results.

The Frequency of Connected M&As.
If it is true that director networks increase the probability of M&As (Hypothesis 1), we expect to find more connections between companies in the M&A sample than between randomly matched companies. We therefore compare the level of connectedness of the M&A samplethe pairs of bidders and targets in our original sample -to that of three other simulation groups drawn from the universe of all listed UK firms. From the descriptive statistics, we know that the probability of having at least one common director between a bidder and a target is 9.42%.
In the first simulation group, we match a bidding company in the sample to a potential target company randomly selected from the industry of the real target in the year of the acquisition. In simulation group 1 (Table 5) , the percentage of directly connected companies is 4.38%; this is significantly lower than the real percentage of connected firms in our M&A sample (9.42%). When we match randomly selected 'bidders' (from the same industry as the bidder) to the real M&A targets, we do not find any common directors between those bidders and targets. Finally, less than 3% pseudo-bidders and pseudo-targets (both are randomly drawn from the same industries as the bidder and the target) are connected. We conclude that the average level of connectedness is much higher between the real M&A companies than randomly paired companies, which supports our first hypothesis that connections matter in M&As. Our simulation results are in line with the results from US data presented in Ishii and Xuan (2010) .
[Insert Table 5 about here] We further examine the relationship between M&A activity and the level of connectedness.
First, we regress the total number of M&As that a bidder undertakes on the network centrality of the bidder and other control variables (including board size, corporate performance, and the financial structure). The independent variables are the average values for the whole sample period. The result is reported in Panel A of Table 6 : the Degree centrality measure at company level (Average Degree (C)) is positively correlated with the number of M&As. This implies that companies with many interlocking directors more frequently enter into M&A activity.
The (normalized) Closeness and the other centrality measures at the director (CEO) level, have a positive but insignificant impact on the number of M&As. With exception of the debt-to-equity ratio of the bidder, other factors including profitability, board size and structure, and ownership structure (now shown) do not affect the cumulative number of M&As. In panel B of Table 6 , we take as dependent variable the cumulative number of deals over time, which is the number of M&As that a bidder initiated since the start of our sample period up to a specific point in time. The cumulative number-approach considers the M&A activities every year while also taking into account the history of M&A activities and thus combines these two measures: a dummy variable capturing an M&A transaction announcement in one particular year and the total number of acquisitions that a bidder has undertaken over the whole time period. We find that all centrality measures significantly increase the occurrence of an M&A.
This signifies that the when a bidder and its CEO have many connections (a high Degree), the takeover activity of this bidder significantly augments. The same is valid when the firm is strongly connected to the population of listed firms as expressed by its high Closeness.
Nevertheless, the above analysis cannot rule out one alternative argument that firms planning expansions via acquisitions appoint well-connected directors to overcome information asymmetries. In other words, instead of connectedness influencing M&A probability, it may be other way around. If that is indeed the case, we expect to find that well-connected directors (especially the ones connected with the target) are appointed shortly before the M&A occurs.
However, in the sample, the average tenures of the connected directors in the target firm is more than 2.6 years. For most of sample (75%), the common director has been on the target board for more than one year when the M&A is announced. On the bidder side, the common director's average tenure is 3.5 years. Therefore it is less likely that establishing connections is solely driven by the purpose of an M&A.
To sum up, the analyses shown in Tables 5 and 6 yield strong evidence supporting the hypotheses 1a and 1b. Namely, we find a positive relationship between takeover frequency and connections through directorships between bidder and acquirer. Furthermore, not only direct connections between bidder and target are important, but so are the indirect connections of the board and the CEO of the bidding firms. In general, better connected companies are more active in M&As.
[Insert Table 6 about here]
M&A Completion Rate.
Better connected companies are more likely to engage in M&As. However, are these bidding firms also more successful in completing the M&A negotiations (with a signature confirming the creation of a combined firm)? In Table 7 , we present the results of 6 logit models which relate the takeover completion rate to difference measures of connectedness. We demonstrate that when a bidder and a target have one (model (1)) or more (model (2)) directors in common, the probability that the takeover transaction will be successfully completed significantly augments. Models (3) and (5) show that bidders with a high Degree (bidders are connected to many firms) are also more successful to bring the M&A negotiations to a successful end. It should be noted that only the direct connections have an impact on the completion of the M&A process which supports Hypothesis 2a. This is not the case for the indirect connections which are captured by the normalized Closeness at the bidder and the bidder-CEO level (models (4) and (6)). As predicted, hostile takeover negotiations have a higher chance to fail and making a cash offer improves the odds to complete the transaction.
[Insert Table 7 about here]
Duration of M&A negotiation.
While the previous section has shown that connectedness increases the probability to successfully complete the deal, we now analyze whether the M&A negotiation time is influenced by director connections. We expect that the time between the first public M&A announcement and the completion of the negotiations (whether they are successful or not) are shorter when the bidder and target share directors. Connections of this sort can improve the information exchange such that less time is needed to complete the negotiations. As the negotiation time is a left censored at zero for 18% of the sample, Tobit models are used in Table 8 . Panel A exhibits that both connection variables (the dummy capturing whether the target and bidder are connected and the number of connections between bidder and target) are significantly negatively related to the negotiation time. This implies that a connection between bidder and target significantly reduces the time used to negotiate the deal. This can result from the fact that bidder and target have already acquired much information prior to the first public announcement of the bid and/or that the connections stimulate the trust in the counterparty. This result is valid both for the subsample of successful M&A deals as well as for the full sample including the deals with failed negotiations. Consequently, Table 8 provides strong support for Hypothesis 2b. In line with our expectations, Panel A also shows that hostile takeovers trigger more resistance in the sample of ultimately successful deals.
When the offer includes equity, the valuation of the bidder's equity may become an important issue in the negotiation such that more negotiation time is required. We also show that larger firms spend more time negotiating.
In Panel B of Table 8 , we add bidder centrality at the company level to the models of Panel A.
A higher centrality measure, Degree (C), implies that many directors take directorships outside the bidding company. In the context of the negotiation process with a target, we find that a higher Degree prolongs the negotiation time. This suggests that a board with people who hold many outside directorships may negatively affect the efficiency of decision making due to lack of monitoring by this 'busy board', and may reduce the focus on (and increase the duration of) the negotiations with the target firm. The Closeness (at the company level) captures how close a firm is to important nodes in the network and is hence proxy for information collection ability within the population of listed UK firms. A high Closeness could imply that the bidding firm is better informed about the takeover opportunities in the market which hence reduces the negotiation time. The statistical significance of Degree and Closeness does not influence the significance of the Connected dummy variable and the Number of connections. As a robustness test, we take the models of Panel A and substitute the variables capturing the direct connection between bidder and target by -one at the time : (i) Degree at the company level (C), (ii) Degree at the director (CEO) level (D), (iii) Closeness at the company level (C), and (iv) Closeness at the director (CEO level (D). We find that the statistical significance which we have found for these variables in Panel B does not change. Another robustness check is survival analysis using hazard models on the sub-sample of non-zero negotiation time observations. The result implies that connections shorten negotiation time (although insignificantly so). Moreover, deals with more cash in payment and smaller bidder company size on average take less time to complete.
[Insert Table 8 about here]
The Means of Payment.
From an information value perspective, director networks that span the bidder and target provide better information access, which may enable the target to evaluate the synergy value as well the bidder's equity value more accurately. We therefore expect that such connections induce trust and that in connected M&A equity is more frequently used as payment. The results of Models (1) in Panel A of Table 9 reveal that connections do indeed have a significant and positive impact on the use of equity in an M&A offer, which supports Hypothesis 3. Models (2), where the dependent variable is an indicator variable that equals one if the offer consist of cash or is a mixed of cash and equity confirms that connections reduce the use of cash in an M&A offer. Expectedly, an equity payment is more likely when the relative transaction value is large and the bidder is smaller and less profitable as it is then more difficult to raise the bid value in cash. In Panel B of Table 9 , we use the percentage of cash in the offer as the dependent variable. As before, we note that connections reduce the need to offer cash. We also include the centrality measures Degree and Closeness, but they are statistically insignificant. When we re-estimate the models of Table 9 using a multinomial regression, we find results consistent with those reported above (not shown). Lastly, as the final payment method may be influenced by the negotiation process, we apply a Heckman the sample selection model to condition on negotiation failure, and the results remain valid. To sum up, the empirical results on the offered payment method support the hypothesis that equity is more likely to be used when bidder and target are connected.
[Insert Table 9 about here]
M&A performance.
We study the bidder's announcement CARs over a three-day event window [-1,1] (starting one day before the first public announcement of the M&A (day zero) until one day after the event) in order to examine whether connected M&As are expected to perform differently than non-connected ones. We find that the bidders' CARs of connected and non-connected M&As are not statically different. In the regression models, both the variable Connection between bidder and target (a dummy variable) and the total number of connections between them are insignificantly related to the CAR, which implies that the market does not take connections into account when they evaluate the M&A transaction (not shown). We also cannot find a relation between connectedness measured by Degree and Closeness and the CARs. As reported in the vast M&A literature on the means of payment (see Martynova and Renneboog, 2008 , for an overview), we also find that an all cash payment is associated with more positive market reactions. And a larger relative deal value and a larger bidder firm size also improve the shareholders' expected valuation of the deal (at the announcement). We conclude that we reject Hypothesis 4; the market does not acknowledge the impact of connections on the M&A process and valuation. An alternative explanation could be that even though connections may be acknowledged by the market, their benefit does not outweigh their costs which are reflected in insignificant expected returns.
The Bidder's CEO Compensation.
We also investigate whether or not CEOs receive a higher remuneration after completing connected M&As, while we control for corporate performance, CEO characteristics (tenure, internal/externally hired, CEO-chairman duality), corporate governance variables (e.g. ownership concentration, board structure), and financial information. We find that director connections between bidder and target or the CEO's Degree and Closeness are not a significant determinant of his bonus, whereas to firm performance (ROA), CEO experience (tenure), and firm size (total assets) do explain that type of remuneration. Hence, in this sample of UK bidders, we do not find convincing evidence for a relationship between CEO bonus and bidder-target connections and thus reject Hypothesis 5.
Retention of Targets' Directors.
To examine the target's director retention, we record the number of target directors who are invited as directors on the board of the merged firm and regress this dependent variable on variables capturing the connectedness of bidder and target. In order to avoid the identification error that interlocked directors are already a director on the bidder's board (and thus on the combined firm's board), we only count the number of retained directors that are not already on the bidder's board prior to the acquisition announcement. I.e., a director is only identified as a retained director if he joined the company after the deal's completion. When focus on Total Retention (model (1) of Table 10), we notice that the coefficients of both our connection variables are significant and positive. This implies that the target directors (without prior connections to the bidding firm) have a better chance to remain on the board of the combined firm when bidder and target are connected by means of shared directors. Moreover, director retention is more likely when the M&A is not hostile, the bidder and target are in the same industry and when the bidder is larger and acquires the target with an offer involving equity.
In addition, a larger bidding firm size, a higher cash ratio and a lower debt ratio are also positively related to director retention. The above results support hypothesis 6 and are in line with results in Ishii and Xuan (2010) . However, one potential problem is that the number of target director retention may be affected by the size of the bidder's board. Larger boards may be more likely to have extra positions for new directors than small and focused boards. In order to remove the board size effect, we replace the dependent variable by the number of target director retention scaled by the size of bidder board. The result in models (2) of Table   10 reveals that the connections-related variables are still positive and that the number of connections is significant at the 5% level.
7 As a robustness check, we use Heckman sample selection models whereby the selection regression is the success versus failure of the M&A, and we obtain similar results for the regression equation results. Lastly, Degree and Closeness 7 Since board size is missing for some company years, the sample size of model (2) is smaller.
on the company as well as the bidder's CEO level are not significant when included in the above models. In other words, contrary to the direct connections between bidder and target, the general network position of the bidder or his CEO does not seem to affect target director retention.
[Insert Table 10 about here]
Conclusion.
In recent years, some scholars have applied graph theoretical methods in the research on the impact of director networks on managerial decision making. They found relations between networks and remuneration contracting, the managerial labour market (hiring and firing of top management, attracting non-executive directors), corporate restructuring, and firm and fund performance. In this paper, we examine the effect of the connections between the acquirer and target firms on the takeover process, more specifically on M&A frequency, the M&A negotiation success and duration, the means of payment in the offer, the M&A expected performance (as reflected in the short term wealth effects of the bidder), the bidder's CEO compensation subsequent to the M&A, and target director retention rate in the merged company. The idea is that direct connections enable both parties to gather information more easily on the counter party which establishes trust, and that the overall network (which includes the indirect connections) enable firms to scout for suitable takeover targets and collect relevant information on the whole takeover market. We find that director networks play an important role in UK takeovers in the following way: First, we exhibit strong evidence on the fact that connections through directorships between bidder and acquirer lead to more takeover activity. Not only direct connections between bidder and target are important, but so are the indirect connections of the board and the CEO of the bidding firms. In a nutshell:
better connected companies are more active bidders. Second, the above conclusion raises the question as to whether connected bidders just make more acquisition attempts or are more successful in completing the M&A negotiations. We demonstrate that when a bidder and a target have one or more directors in common, the probability that the takeover transaction will be successfully completed significantly augments. Only direct connections have an impact on the M&A process but not the proxies for indirect connections of information collection. Third, connections also significantly reduce the time used in the negotiation process (both for successful or failed negotiations). Fourth, we expect that connections yield an informational advantage which could also build trust between the parties which would in turn be reflected in the more frequent use of offers that involved equity. We confirm that equity is indeed used more often when bidder and target are connected. Fifth, the market reaction to the M&A announcement of the bidder is not related to connected takeovers. This suggests that the market either does not pick up that the two parties involved are connected or that they do not believe it to be important. Sixth, while earlier research found a positive relation between a CEO's level of connectedness and his remuneration, we do not find evidence that CEOs of connected bidders are paid more subsequent to completing a connected M&A. Finally, the target directors (without prior connections to the bidding firm) have a better chance to be invited to the board of the combined firm when bidder and target were directly connected.
The paper has contributed to our understanding of M&As and director networks. At first sight, interlocked directors and directors' information collection ability (proxied by centrality measures) makes the M&A process more efficient: the degree of connectedness increases the number of M&A transactions, increases the successful completion rate, reduces the negotiation time, and enables the bidder to offer equity. Still, it seems that the market does not recognize the fact that the parties involved are connected or attaches little value to it as the announcement share price reactions in connected M&As are small and not difference from those of unconnected M&As. (2)). The table also shows the number (and percentage) of connected acquisitions in which the bidder and target firms share at least one director (Columns (3) and (4)). The last column shows the percentage of connected acquisitions (considering all acquisitions) by year. Source: SDC.
( Table 3 . M&A Transaction Characteristics. Panel A shows the statistics on the number of M&A announcements per bidder over the sample period. Panel B reports the target's attitude towards the deal. Friendly means that the target board recommends the offer; Hostile reflects that the target board officially rejects the offer but that the bidder persists with the takeover. Panel C reports the different types of means of payment in the acquisition: all cash, all equity, or mixed offers. Panel D records the completion rate by subsample. Panel E reports the connections between bidders and targets. The dummy variable Connected equals one if the bidder and target share at least one director at the time of acquisition (according to the most recent information prior to the acquisition). The number of connections at the board level gives the number of shared directors between the bidder and target. St.dev. stands for standard deviation. Panel F presents the negotiation time of the acquisition which is defined as the difference between the announcement and completion dates of the takeover. Panel G reports the deal size (in million GBP), the relative deal size (deal size dividend by market value of the bidder), and whether target and bidder belong to the same sector which we call a focused transaction (dummy= 1, and 0 otherwise Table 5 . Connected Bidders and Targets. This table measures the number of directly connected firms through director interlocks for different samples: a. our takeover sample and b. random samples of bidder and target matched-up groups of firms (whereby the random samples are drawn from the universe of all listed UK firms). The first row (simulation group (1)) reports the number of connections between the bidders in the sample and random targets. The random targets belong to the same industry as the real target. For simulation group (2), we select a random company as a pseudo bidder for each target in the sample. Then, we examine whether the two companies are connected via directors. Simulation group (3) is based on a similar simulation exercise, but this time both the bidder and the target are randomly selected. The final row is based on the bidders and targets in the actual sample. ROA is the bidder's return on assets. Cash-to-total assets is calculated as the total cash and cash equivalents divided by total assets. Debt-to-total assets is used to measure the capital structure of bidder. The size of the bidder is the total assets value (logarithm). Standard errors are between brackets; ***, **, * stand for statistical significance at the 1%, 5% and 10% level, respectively.
(1) investments, net property plant and equipment and other assets. We take the logarithm of total assets.
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